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-H-fr^ ^ 3 ja-^Jt( orthogonal code)!- °l-g-SH, #31 cfl« 

^ ^ 7 > SM r-flojE^ ^l^lrl- f7MS ^ 9X$r *l^°ll &<H>H , ^3*1, OFDM 
^tt£ ^#(MLD:maximum likelihood detection)* °l-8-*M 

°l-8-*H #3] Jl-n-^ «l*H ^rtr ^S" °H ^ -H^r S^V -SjLJr 

£ 2 

^S^-J:, aj-fi-S. ^sHr ^ cf^Sr, OFDM, MLD 



20-3 



1020020083746 #?3 H*}- 2003/6/26 

ZLl-sl- a^-fi-JE. ol-g-^- Jf.# -f-Ai Al^efl ^ wV^{ A wireless communication 

system and method using grouping Maximum Lilelihood Detection} 

^ ^ ^ ^ ^12. ^ °l-g-«Hr Ali^ ^^3. ^0]^J2f A] 

^*H] -f-ofl <3*J=* #^l7]^r Aj^Efl g Hj-^ofl ^o]cf. 

^l^^r, Z\JZ ^ o]^l X)^ ^ oj-g-^Hr Al^Eflofl oio^ 2)^-^ 3 

#(MLD; maximum likelihood detection)^ #°l:a ^^7fl*l# ^ ^ 

°TM^ QAMCQuadrature Amplitude Modulat ion) 1 ^ ^t}.. aj- 7 ] QAM «j-Ai^. 

-il^CconstellationH ^7>^-ofl t^e}- ^^.%=£ ^7>£|-:e.S ^] o] t| ^^f-^- ^qj ^ 
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9X°-^, ^Tl^H^ 16-QAM^l^lA^ A>-g-# &z\]$o] #t\.. 

<r, QAM «<H^ 41^* ^7>A]^on aj-gj. <^ °-^ 7 } #^i5}a] sfl^-o) cg^g. «> 

71 ^cf. ^, QAM £2: «o v ^^r ^il^r B5fl^H.-^(trade-off)^r^ofl ^cf. 

SE^r, #?HHI(rich scattering)^- ^ ^^<H]^ ( -g^ r^S-o^ *fl\g 

4^41 ^lM- 7fl^ofl a] afl^t^ 7$o) ov^^ oic}. 4^ ^ -g-^ ^ 7 >a1 
7] 71 ^*><^ cf^ o] -g-*}^. MIMOCMultiple Input Multiple Output) 

^ n S V 7l7> <^&| 7 fl^ oj-EfluJ-l- i-n-^c^o) ^ZL, ^fl^ol ^«-tr ^( rich 
scattering)^: -fr^l^H^ ^}7) nfl^ ^-^]7l- Sfe ^ 0.3. <£3^ 

eelHlTr, ^c^. 31 je ^(orthogonal code)* ^1 -g-*H A)~g- 

7>7> A]-g-^ ^ Cfl«^ ^ 7 > &ol C-flolEi ^cflAl^l^ ^ o] X\)<£S)<£t)-. 

ZL&IM-, 0] S ^ 7l#^ 0]3j Ajjr ^ Ol -g- <5}J7 71^^ H 0 V^O.^^ Cf 

[^o] o]^7V ^ 7l#3 4^11 

^-i- ^4*>7l ^ ^-i- ^J*}^ &^r. str, ^-fr-£(MLD) ^# aH ji 

^^71^ ^-^ oj- evrf. 
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iil ^JlS}-^ o)^l Allofl j7°- 33-AV JfJl# IO^a] 7 ] ^ *j| 1 ^71^, #7l t% 

# OFDM £2^}^ OFDM €S7l» i^Hr OFDM ^}JL«- 
42*Hr OFDM 42:71^, ^71 ^ ^IJl^ ^-fKE ^#7l 
1- i^*Kr ^tir-i: i^cf. 

^-71 31-fKE ^#7l^ ^7] OFDM 42=1 4]Jl» nlel ^sfl^J fso s ^f^sM 
s|4K£ ^JI, ^7l ^f^ aj-frs. ^#3Mr °l-8-*M #31 

711 €3-. 

^^Kr *ll 1 ^/^t ^Jf^h ^"71 t§t SlB^U^H # 

71 OFDM ^27H1 afl**H=- ^IB-Ielttl* cl ^ 5a^, #7l OFDM 

42€ clo] E -]^Hi^|.^ T^ojEielam-, #7l n}<yEisl«<m ^1/^^ 

St, ^^1 a^-fi-JE ^#71^, OFDM 42 A Jl°il jl-n- ^ ^Rr 2 

^715+; ^7} zil-s)-^ zL-f ^ el n#s^ 1-4^1 ^l-B-S. ^# 

* fsffe zLf-sj- sjtfl ^# ^e)^; #7l zif-s}- £|tq e4M 7l^s *M 
#*ll *|*Rr ^ ^tfl e*>& ^# ^Bl^; 3^ e^>^^ ^ *1€ 
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^.SlM- 7>^1 <#o]$. ?$*S\g_ ^ Jjocj o}7HH 

*}^r *^HH SHrCK 
<14> S^oflA-] ^ o. A^^. 7 ] ^Tg^ ^-^^^ Jf-g-^ 

«-«o)i cfl*flA^ ^<n*v j£ig ^-^4 



<15> o]^l ^ i^o} ^AHlofl rcf^ ^-ZLS <5><*| ^^W. 

<16> S. l£ ^Al^ofl 4S. ^-A] Al^Eflo] £Al *V ^-B^ojtf. 



<17> 



<18> 



^]/^^ ^^-71(101)^ 1 ~ 4 z\M^3L (ol*>, Sub-w(l~ 4)3. °1 
^J25j-7ll- ^<BrRr ^-Jl(°1S>, T0C4 W) l-^-(lOO), ^1/^1 ^ 

«r7l(110), ^5^(120), OFDM ^S7l(130)S. o]^^l ^AjcJ^ OFDM ^-S7l(200), t\ 
^^(210), ^/^^ ^^71(220), ZLl-s^ 2|-fK£ ^#7l(230)# 3E#*Kr 
5- $14. ^7H1a^ ; T0C Ir^Ml 51 a] si zjjjiJjLjr. oj^l a]^- oj-g- 

TOC °J ^ Si ^1 ^ Aljrs. ^1-4 sub-w(l- 4)1- °1-§-sH 

4^ ^3LS}- #7l ^151 5}- Si Aljr^ ^-A>Sl * JL-f}- ^-AV^-S(W1)7> §«fl7^ 

*1 2]/^! ^«:7l(110)S. ^i^€l=f. ^71 3l/t§^ ^7)3^ ^1 iS 

«K 120)1- ^ ^4. Aj-7] oiE^«J^ tijH ie^f OFDM 
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^2:713. <g^3<H OFDM ^7] A]jr^ OFDM *fl^ **fl #3^1}. 

OFDM *fl\^ 'AS. ^%^r *m ^A^A afl^S] 0^-1 ^ 

<19> A o v 7l OFDM *fl\^ **IH OFDM OFDM ^3^7] 

(200)^1^ -^sjt}. ^-71 42^1 41 ^ < yE^el^(210)oflAi ^o]e^« 0 i tg/^j 
1 ^$7l(220HH y]HiB^^^ £#5q<H ZLf-s}- 2|-fhE. ^#7l(230)S 

ZLl-5}- ^-H-£ ^#71(230)^ ^#^T ^*%$>\ ^Hl7}- ^*Rr ^*fl 

< 20 > o.Ai ( ^l^o] c^i All- ^-*H 3*Hajo] ^IJl ^el.l- #Afl*| id^cf 

<2l> og^ cflolE^, oj-g-*V ^cfl ^-g- ^ -¥-S(T0C)l- 

34, -2--^ SK> ^JlI- 7^ ^ 3/^ ^^71 (110)5. #^£]7fl ^4. 
<22> ^/^ ^^-7l(101)<Hl^ #33^r d(l)= ( d, "d, d, d)£|- 7>^ 

fVcf. o^H d^ 4151^ (constellation)^ 2| ^7] (minimum distance)!- ^Mt!:^-. 

Z|Z}o} J7 O- SK}-^4 Aljr C-HolE^ o]-g-*H ^<5}l£ tf-g-J2f 

. ^7}*], z)M*f-3LQ JL^r 3^ 0^ -1 5, l£- +S. S^^cf. 

<23> 4 5^ ( ^1 1 ~ 4 

<24> Sub-w(l)=( 1 1 1 l)£r (+ + + +), 

<25> Sub-w(2)=( 1 0 1 0)fe ( + - + -), 

<26> Sub-w(3)=( 1 1 0 0)^: (+ + --), 
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<27> Sub-w(4)=( 1 0 0 l)fe ( + --+) a^^cf. 
<28> Jl-ft- 

<29> wi=( 0 10 10 10 1)^- (- + - + - + -+ ) O.S. 5L^^cf. 

<30> 3)/^^ ^€:7l(101)« ojlj cflolE} Ol^l A]Jr d (l)= ( d> _ d( d> d ) ofl c£ 

°H, d* tf^S ^*>J1 &ofli£ d(1 )= ( +1 _! +1 +1)0 ] <gt}. 
<3i> 01 nfl ^ 1 - 4 JjLj^ Sub-w(l), Sub-w(2), Sub-w(3), Sub-w(4)sf o]^l a]^ 

d(l)» H #3 ^MKO^r 4^, 

<32> C(l)= ( +1 +1 +1 +1) 

<33> C(2)= ( -1 +1 -1 +1) 

<34> C(3)= ( +1 +1 -1 -1) 

<35> C(4)= ( +1 -1 -1 +1) S. ^ $X^. 

<36> ol^-g- fgXyig. 

<37> S= ( +2 +2 -2 2 )<>} ^cf. 

<38> a o v 7 ] ^-AV^ (S )ofl jl^t «-s(Wl)# t-flolEi(SD)^ (-2 

+2 -2 +2 +2 -2 -2 +2) o| ^cf. 

<39> Aj- 7 ] ^AV *LJr ^ 2]/^^ ^^71(110)^^^^ ^o] ^t}. ^/^^ Al 

^ 9lt\z)v\(l20)^ 71^1 3 #7l ^ c-Ho lE KSD)# -f-tr OFDM 
71 (130)1- 7^ #7l OFDM ^S7l(130)^ ^V^iLS. IFFT( Inverse Fast 

Fourier transform)^-, tgl/^1) J±J: ^^(guard interval) , ^sl- 
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(RF)^-S. ^€ ^ SZ-^Ci^l xgif) oj^l ^-a> »i^(SC)A OFDM ^2:71 

(130)2] 7^ ^ 

<4i> OFDM ^fl^-g- ^41 € OFDM 4^71(200)1- 7^ v] o] E ^ &) (210)5. ^ 

^ °H OFDM 4^71(200)^ ^11^^.5, 4H -M-S-^ ^ ^M] «H=- 

s}-(RF)7l- ^fl^lJL, t^^eKLPF)!- *4^H -H^sf z\]7\f>}JL, A/D ^Mi, 

II ^-fr FFT^sll- ^ 7l^o.S ^ ^c}(i£Al ^sf). 

<42> ^^£^^^(210)^ ^lE^^o| ^32}-^^. ^^*>JI, ClOlEiel^^ o] E-| 

1- ^/Zl^ ^71(230)5 ^/*]1 ^Ul^^-St ZL#S)- 2]-fKE ^# 

(Grouping Maximum Likelihood Detection)^- 7^ "fr^^t}. 

<43> ^-a> c11o1e^(SD)=(-2 +2 -2 +2 +2 -2 -2 +2 )^r §^7l# ^ «-jr 

(Wl)£]- ■&*fl^lcf. 51$- JH> ^(WD^r ^^S] ji-ft- S^V ^-JL(W1)=( 0 10 10 10 

1 )*f ^ SiM^, (_ + _ + _ + _+ )5L 

<44> z^o] ^xy z\]o)b\ &o) ji^ ^.av j=Ljr (wl) <4 -g^ig (+2 +2 +2 +2 -2 -2 +2 

+2 )2) SM- #^*rtf. 

<45> o}o] t^^ol 7i^ *\M <3 ^-^(234)5. 

<46> ^^-^(234)ofl oj^^ DjlolEi^ *1^*V *|) 1 ~ 4 z\M Sub-w(l) - 

(4)7)- z}-z| zfz}- zj-o] #^^cf. 
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<47> 



(+2 +2 +2 +2 -2 -2 +2 +2) 



<48> 



(-2 -2 +2 +2 -2 -2 -2 -2) 



<49> 



(+2 +2 +2 +2 +2 +2 -2 -2) 



<50> 



(+2 +2 -2 -2 +2 +2 +2 +2) 



^ ^7l7> 8) AAH -1, 1. 1)°1 5)^, d S ( d, -d, d, d )JLS 4^ 

^# *| 3^(232), ^ ^cfl ^a>^ 3# ^s1^-(233), ^^-(234)^-, *g/ 

#3^(235)3. ^^cf. 

olsr>, £ 2<^1 5LA]<g ZL#^ ^rfl e^>^ 3# ^^^-(232)^- ^ ^tfl ?4SJt 3 
OFDM 4^71(200), 3*1(210), *§/*J^ $«7l (220)« ^f-sfl 

^ ^(Wl)^ ^-sflxlji, n-i- ^ ^-(231)^1 Ai zL-f- ^e)^ 3Hcf. 

<^7H, *]5]fe *fl 1 ~ 4 ^ Jil -^Jl Sub-w(l), Sub-w(2), Sub-w(3), Sub-w(4) 

o\ z^o] ulH^?i ^17} ^ J7C. ^AV«.jr( W1 ) 7} . ^.gfl^] ^.g. Sub-w(l, 2,3,4 
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sole}- Sub-w(l,2,3,4)fe 4«]H ^^He* tr^, ^-w 

^ 27} ^4. 

<57> ^-tl^ a]Jt R kl R k2 ... R k i-i, R ki ^ 3-§-(noise)4 

^(Rayleigh Fading)^ ^ ^3]o]4. k 7fl£] S^tt R ki ^ 

<58> 

^AZ = H \d S kl + N 

[^r«H 1] 

<59> ^-7] A ") , ^fl^Mi H kl ^ af^^ ^y. jflelcH^ ^ 

<U3H ^o]^ ; s T k i ^ Al^^o] ^ (transposed) &<>H, N £r ^--g- 

<eo> zz.# 2]^ 3# R kl °tf ^l-H-iE(MLD) ^t^g- ^th}. 

£ S-€- 7Hr*l- #^1 *l€^2r A>o]oilAi -f}-#^<>} Tiel (Euclidean 

distance) ej 2 ^^S. t}^ ^a] a]^^^- ^e«^-o_^a^ ^sjcf. 

<61> o] nfl , a.^- ^A] 7 >^*V Aj^A,^ Vj , (j =1...2Nw/Sw) ej. ^ ? -fr#e)<y 



<62> 



e;=min|^-//,F; 



[<r*H 2] 

<63> -B-#E|^i 7^7}- nflo} 7H > eA t*V ^A] a^a, y. , = 5^, o. a} *V 

cf. e* r # ^# Sub-w(l, 2,3,4 )^ zj-zfoj W ]e ^o] k ^- 
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^} tflSH 3#^§r M-^, ^tfl e^ll ^51^(233)^1^ ^Sl^ ^-B- 

£ ^ 7^1 R k , aj-fi-s. *$f>\7\} £t}. 

#Efl^l ^-B-S ^# «£aliM#£r slH^ ^ Hkl # °l-g-*H, £€- 

*1€^ Vj, <Hl 7>^^11- ^fcr^l 2]tr *fl\i ^-5L» ^r<>>o> ^°1 #71-21- 

-B-#el<£ TlBll- ^Al^^s. ^ <y-jLsl#si 4^-5Lfe 71*1- ^3 #7HM1 ^4. 
^HM-, ^ahh nj-sig, ^7H>H #31 ^V-§-7> Aj-g-^HMl 

^£ ^-aV ^(Wl)^l ^«fl^1 JjLjr Sub-W(l,2, 3,4)21 z|z|o] h]h ^ #4°- 

S. -M-SJ-SH ^el*>7fl €cl-. ^£.3., ^ ^21 ^Al^oH ofsig, k 7^ 7 r ^-*V a] 

tfl^l^l 2 Nw /Sw 7 fl<^ 7 r ^*V Aj^^s-ol ^ 3*HM Tfl^SM 

°l7l^ ( Nw^ Jl-fr SKP^iL^l *HoH, Sw^ Zj-Z^ ^ zjo] 

°14. ^, 2l-n-£ 4^1- #<>1 7l $1*H Nw^l sKr^Ji ^o]^ 

^Jl Sub-W(l ,2,3,4)21 zj-z^ w)b ^2] Hf-S}- X\7}7\] ^tj-. 

Sub-W(l,2,3,4)2l zj-zj-o] ^JL ^1* SwS Sw7fl2l ^Mslc}. ^ 3}- 

JL ^1 HI: 21 ^cfl ^4*t 5M1 ^ *H1 cflolE-l «1H d u zi^UjLjr 

Sub-W(l,2,3,4)«>fl 2ltflA^ sK].^ ^4^1 «1H^ *J°1 2 Nw /Sw 21 Jf^- ^-a> w.^ u^ol] 

fl^l ^>-g-sl^ -f-S^r 2)51 %^l-*>^>=.(Walsh-Hadamard) ^-JL^ol, <*|2l 
Aj-j: -^-^(cross-correlation)^- #^-2| S^V^l ^ Nw / Sw .g. ^ 

^ k «j^n « sk ^ 334 ^-o] € ^ sm. ^71^ c ^ ui -8- ^ 

» M-Hl-Miq-. 

20-13 



1020020083746 



#3 «J*}: 2003/6/26 



<66> 



3] 



fc+1 



] 



^ ^5J-aV«.(235)^ Sub-W( 1,2,3,4)^-^5. sKVs)<H ^f^ ^ 3^3 = 

^ ^ Sub-W( 1,2,3,4) ^ ^efjl ^a} 

*St!r -H^r ^^S. Nw 5. M-^r^ #4l7HH ^o]^| ^ <g^t}-. 

cflo] gJ:!-^ ^/3i^ t^«. ( 235)0]]^ ^/^H ^sl^H ^f^AS ^ 

°i 7l Jl^-^ ^-Jl Wl^ ^S^-Jl Sub-w(l,2,3,4,)^-<Hl ^«flA^ o}^.o] 

8 S*>7l ^-g- ^>7l al-fj- ^S. ¥-2. W14 3] 

£ 3-^ a]s(3A)^ Sub-W( 1,2 ,3,4)^1 l7fl^ ^Jr. ^cfl^ *f Jro] ujE 2 til] 
3. M-E^^fl ^o]ji ; A]S(3B)^ Jl-fj-SKPf^ WIS] 41f M-B}-^ ^0)4. A]^( 3A )^ A] 

^(3B)1- ^-tb ^ ^1^(3C)^ ZL-H-^-AV^Si}- Sub-W(l~4)-f-5il- ^-g- q-EfiflzL 
oicf. o)7H Nw^ 8^131, Sw^ 4°lt}. i4eM, Nw/Swfe- 2<>H , Sub-W(l,2,3,4)^ w]B 
Sw^r 4^1 ^.s, Ji-fi- ^ -^Ji ^o] Nw ^ 47fls . nf-s^tf. ^, zfs^^ 
^ 2^1 c}. o]^ aj^o} ^o]^ o]^c*| ^o)f ofl^. ^^o.uf 
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£ ^^IHfe al-Ml ^-a>«-^^ 3i HI «- 51 (orthogonal code)» °l-g-*H, ^>-g-*} 
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1] 

^sItt °1*1 a]Jt^. t§l *1b1*M ^51 -^sH^tt ^ ^-JL32HfS>h 

#7l 2] 51 ^-JlSj-^ o)%\ Xljrofl JLJ*- ^-AV «lf S^A] ?! ^ 1 ^AV7l<4, 

#7l a-^V OFDM OFDM ^S7l# S^-£Rr ^##2f; 

#7l OFDM 4^^^ OFDM 4^71 <4, ^7} ^2^Q ^jro) 

£ ^*Rr z)^5L ^#71* S^-*Rr IMI, 

#7l a^-frS. ^#71^ #7l OFDM 4^ nle) ^Sfl^l ZLf-S^H 

^ *# ^^efl. 
I^T 1 * 2] 

^ 1 SU^H, 

#7l #71 Jl-ft ^#^5. ^"#€ ^]/^l £€-*Rr *fl 1 

^/^l #71 ^llt ^ElBlU*M #71 OFDM ^S7H1 *fl^*> 

^ ^Bl^S 3 S^l-Jl, 

#71 ^#£r, #7l OFDM 4^*1 #JL-I- tqoiE-lel^^ clolE^iH^, #71 c]oi 

♦ c-l 5L^-^>^ ^ -f-A] Al^Efl 
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3] 

^ 1 ^ iE^r 2 

OFDM ^^^lli -31-B- J^V ^-it ^-e>^ 2 ^>7lsf; 

s|-H-£ ZL-i-s}- ajtfl ^# 

^i-sj- ^tfl *h #31 sl-a-s «g*Rr ^ e 

4] 

*fl 3 %H1 S^l, 

^°ls Ir^-s^H ^i-^H ?m -M^. 

^ ^ #^1 SZ^^i: 

(a) z\^S. <$ns)^ °1# 41^5}^ ^Tjl^; 

(b) ^71 ^12 ^-JLsHeI oj^l Aljrofl ji-^- a-A>*LJr^- ^}c^ ?} ±- cf^fif; 

(c) ^7] OFDM ^isfe Qt\\Q; 
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(d) #7l OFDM tes} Ajif OFDM 42:^ ^^1^; 

(e) #71 ^-S^ #Jl» ^s] ^sfl^I f^AS ZLf-s^H ^^o. 

(f) #7l =L^S\- 2)$-5L ^#^t-g- o]^H 31*11 ^-B-S 3#* <8*Rr # 

6i 

^ 5 %H1 9X°)*\, 

#7l (b) ^7^1 Ol^_ A o V 7 ] J7^. ^-A>«-^ S ^-A]-^ Aj5| ^*Rr 1 

3/^1 ^l^, #7l A)jr» olE^aj^ olE^Sl«J ^1« ^ 

#71 (d) ^711 o]^L y ^-71 OFDM 42^ ^1^1- ^E^^Hr clo]E-le|aj ^ Til 21-, 

t ^^Tim 3 s#*Rr ^ ^ . 

7] 

1 5 6 iH 

#71 (e) #7flfe, 
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